Appendix 1 The collected analyzed volcanic rocks (< 33Ma) from the South China Sea (SCS), seamounts in the SCS, Hainan Island, Fujian-Zhejiang, Taiwan, Vietnam, and Thailand
	Location
	Longitude&Latitude
	Age
	Rock Type
	Reference

	Hainan island
	19.5°N, 110.5°E
	4.6-12.9Ma
	tholeiite
	Wang et al., 2012

	
	19.8°N, 110.0°E
	0.7-4.8Ma
	basalt
	

	
	19.9°N, 110.3°E
	0-1.17Ma
	Alkali basalt
	Liu et al., 2015

	
	19.9°N, 110.2°E
	0-1.17Ma
	Tholeiite
	

	
	19.9°N, 110.1°E
	1.17-12.6Ma
	Tholeiite
	

	
	19.9°N, 110.1°E
	12-33Ma
	Basaltic andensite
	

	
	19.9°N, 110.4°E
	1.17-12.6Ma
	Basaltic andensite
	

	
	19.9°N, 109.3°E
	0-1.17Ma
	Trachyandensite
	

	
	19.9°N, 110.3°E
	12-33Ma
	Tholeiite
	

	Seamounts in the SCS
	16.3°N, 116.1°E
	3-8Ma
	tephrite
	Yan et al., 2008

	
	15.6°N, 116.2°E
	3-8Ma
	tephrite
	

	
	15.6°N, 116.2°E
	3-8Ma
	basalt
	

	
	15.1°N, 116.5°E
	3-8Ma
	feldspathoid
	

	
	14.0°N, 115.4°E
	3-8Ma
	tephrite
	

	
	16.1°N, 113.9°E
	3-8Ma
	tephrite
	

	
	14.0°N, 115.5°E
	3-8Ma
	tephrite
	

	
	10.3°N, 112.5°E
	3-8Ma
	basalt
	

	
	17.6°N, 117.1°E
	16.5Ma
	carbonate
	Yan et al., 2015

	
	17.6°N, 117.1°E
	16.5Ma
	basaltic lava
	

	
	17.6°N, 117.1°E
	16.5Ma
	basaltic
	

	Eastern Beibu Gulf
	19.7°N, 109.2°E
	0-16Ma
	AB
	Li et al., 2013

	
	19.8°N, 109.2°E
	0-16Ma
	QT
	

	
	20.0°N,109.2°E
	0-16Ma
	AB
	

	
	20.0°N, 109.9°E
	0-16Ma
	OT
	

	
	20.9°N, 109.2°E
	0-16Ma
	OT
	

	South China Sea
	12.9°N, 115.0°E
	15-17Ma
	basalt
	Zhang et al., 2018

	
	13.2°N, 114.9°E
	15-17Ma
	basalt
	

	
	15.4°N, 117.0°E
	15-17Ma
	basalt
	

	
	16.3°N, 116.1°E
	3.8-7.9Ma
	Tephrite
	Yan et al., 2008

	
	15.6°N, 116.2°E
	3.8-7.9Ma
	Tephrite
	

	
	15.6°N, 116.2°E
	3.8-7.9Ma
	Basalt
	

	
	15.1°N, 116.5°E
	3.8-7.9Ma
	Feldspathoid
	

	
	14.0°N, 115.4°E
	3.8-7.9Ma
	Tephrite
	

	
	16.1°N, 113.9°E
	3.8-7.9Ma
	Tephrite
	

	
	14.0°N, 115.5°E
	3.8-7.9Ma
	Tephrite
	

	
	10.3°N, 112.5°E
	3.8-7.9Ma
	Trachyte
	

	
	10.3°N, 112.5°E
	3.8-7.9Ma
	basalt
	

	
	13.2°N, 115.0°E
	7.4-12.8Ma
	Carbonated silicate melts
	Zhang et al., 2017

	Mingxi
	26.8°N, 117.5°E
	1.4-4.9Ma
	tephrite
	Huang et al., 2017

	Niutoushan
	24.1°N,118.3°E
	16-18Ma
	basalt
	

	Penghu
	23.9°N, 119.6°E
	9-16.2Ma
	basalt
	

	Penghu
	23.9°N, 119.6°E
	9-16.2Ma
	Basaltic andesite
	

	Xilong
	29.4°N, 119.3°E
	0-3Ma
	tephrite
	

	Zhejiang-Fujian
	28.6°N, 120.5°E
	0.9-26.4Ma
	basalt
	Ho et al., 2003

	
	29.5°N, 120.5°E
	0.9-26.4Ma
	basalt
	

	
	28.5°N, 120.0°E
	0.9-26.4Ma
	basalt
	

	
	29.5°N, 120.5°E
	0.9-26.4Ma
	basalt
	

	
	28.7°N, 119.0°E
	0.9-26.4Ma
	basalt
	

	
	26.0°N, 117.2°E
	0.9-26.4Ma
	basalt
	

	
	26.0°N, 118.6°E
	0.9-26.4Ma
	basalt
	

	
	24.0°N, 118.2°E
	0.9-26.4Ma
	basalt
	

	Thailand
	14.7°N, 104.5°E
	3.3Ma
	TB
	Yan et al., 2018

	
	14.6°N, 104.5°E
	3.3Ma
	BTA
	

	
	18.0°N, 99.4°E
	2.3-2.4Ma
	BTA
	

	
	14.7°N, 101.2°E
	0.9Ma
	Basalt
	

	
	14.6°N, 102.2°E
	0.9Ma
	TB
	

	
	14.5°N, 102.9°E
	0.9Ma
	BTA
	

	
	14.5°N, 103.0°E
	0.9Ma
	BTA
	

	
	14.5°N, 102.8°E
	0.9Ma
	BTA
	

	
	18.3°N, 99.6°E
	0.6-0.8Ma
	TB
	

	
	18.3°N, 99.6°E
	0.6-0.8Ma
	Basanite
	

	
	15.7°N, 101.2°E
	8.8-11Ma
	TB
	

	Southern Vietnam
	13.4°N, 109.3°E
	9.6Ma
	Trachybasalt
	An et al., 2017

	
	11.8°N, 108.6°E
	6.0Ma
	Basanite
	

	
	11.8°N, 108.4°E
	4.1Ma
	Basalt
	

	
	11.6°N, 108.2°E
	13.8Ma
	Trachyandesite
	

	
	11.0°N, 107.2°E
	4.3Ma
	Basanite
	

	
	11.0°N, 107.2°E
	4.2Ma
	BTA
	

	South-central Vietnam
	15.4°N, 107.7°E
	7.0–16.5Ma
	Basalt
	Hoang et al., 2018

	
	15.4°N, 107.7°E
	7.0–16.5Ma
	Basaltic andesite
	

	
	14.3°N, 107.9°E
	0.2-6.4Ma
	Trachybasalt
	

	
	14.3°N, 107.9°E
	0.2-6.4Ma
	Alkali basalt
	

	
	15.4°N, 107.7°E
	7.0–16.5Ma
	Basaltic andesite
	

	
	11.8°N, 108.6°E
	0.3-8.7Ma
	Trachybasalt
	

	
	11.8°N, 108.6°E
	0.3-8.7Ma
	Basanite
	

	
	15.4°N, 107.7°E
	7.0–16.5Ma
	Basalt
	

	
	11.0°N, 107.2°E
	0.3-8.7Ma
	Basanite
	

	
	11.0°N, 107.2°E
	0.3-8.7Ma
	BTA
	

	Southern Taiwan
	22.0°N, 120.8°E
	22-24Ma
	basalt
	Tian et al., 2019

	
	22.0°N, 120.8°E
	22-24Ma
	diabase
	

	
	22.0°N, 120.8°E
	22-24Ma
	gabbro
	

	
	22.0°N, 120.8°E
	22-24Ma
	amphibolite
	

	
	22.0°N, 120.8°E
	22-24Ma
	gabbro
	

	
	22.0°N, 120.8°E
	22-24Ma
	diabase
	

	
	22.0°N, 120.8°E
	22-24Ma
	gabbro
	

	
	22.0°N, 120.8°E
	22-24Ma
	amphibolite
	

	
	22.0°N, 120.8°E
	22-24Ma
	basalt
	

	
	22.0°N, 120.8°E
	22-24Ma
	basalt
	

	
	22.0°N, 120.8°E
	22-24Ma
	amphibolite
	

	
	22.0°N, 120.8°E
	22-24Ma
	pillow basalt
	

	East Taiwan
	23.0°N, 121.2°E
	16Ma
	basalt
	Lin et al., 2019


